projects and a recent ban on logging in natural forests (Li W 2004) . Nonetheless, reforested areas are often species poor and frequently contain nonnative species (Stone 2009 ), or they are established in fragile steppe ecosystems (Williams 2005 , Cao et al. 2010 . These factors strongly limit the areas' value in safeguarding China's phytodiversity (López-Pujol et al. 2006) .
Most of China's remaining "natural" forests are also secondary ecosystems, supporting reduced levels of plant diversity (Li W 2004) , with the last pristine forest remnants limited to remote areas in China's northeast, Inner Mongolia, the Brahmaputra Canyon, and alpine areas in the southwest. Even the natural forests are highly threatened, despite their strict legal protection (Wang et al. 2007) . As the great wealth generated by China's rapid economic growth is concentrated in urban areas, poverty prevails in many rural parts of the country. The rural population living in scattered settlements strongly relies on the extraction of natural resources in the vicinity of their villages for survival, which commonly results in their being tempted to log and collect plants within protected areas (López-Pujol et al. 2006) .
The exploitation of timber, but also of other wild plant resources, poses a major threat to the long-term survival of the affected species. Most species used in traditional Chinese medicine, for example, are exclusively collected in the wild, and many medicinal plant species have suffered severe reductions in populations and distribution ranges (Zhou and Jiang 2004 , López-Pujol et al. 2006 , Yu 2010 . Meanwhile, the government's recent bans on the collection of rare and endangered species remain largely unenforced.
T he world's failure to achieve the 2010 target of significantly reduced global biodiversity losses (Butchart et al. 2010) raises the crucial question of how the future global wealth in biological resources can be successfully safeguarded. In this essay, we summarize the situation facing China's highly diverse flora and outline the strategic steps necessary to ensure the effective protection of its wild plant resources.
Including Taiwan, China harbors nearly 33,000 vascular plant species (López-Pujol et al. 2006) . It is one of the most phytodiverse countries on our planet and a key source area for global agricultural plants (Harkness 1998, Purugganan and Fuller 2009) . Furthermore, about half of China's seed plant species are endemic (Ying and Zhang 1994, SEPA 1998) and 9300 species are used in traditional Chinese medicine (Wu X 1992) . Plant resources will remain of supreme importance in supporting China's sustainable future development by securing its food security and social stability. Furthermore, these resources are crucial for the global community as a source of medicinal substances and of new crop varieties resistant to pests, crop diseases, and changing climatic conditions.
Habitat degradation and resource exploitation
The natural vegetation in China has been exploited and depleted for many centuries; vast areas of forest and steppe have been transformed for agricultural use (Rozelle et al. 1997 , Li W 2004 , Xu et al. 2009 ). The resulting environmental degradation has led to severe soil erosion, landslides, and dust storms affecting many large cities (López-Pujol et al. 2006) , which has in turn stimulated large-scale reforestation 
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Pressure from economic development China's economic development itself creates substantial problems for the future safeguarding of Chinese plant resources, because local governments strongly prioritize short-term economic growth over the long-term protection of natural resources (Cao et al. 2010 , Yu 2010 . Mining, wetland reclamation, agricultural intensification, and the rapid spread of urban areas are all fuelling environmental degradation through habitat destruction, replacement of native vegetation with exotic species, and severe pollution of the air and water Diamond 2005, López-Pujol et al. 2006 ). China's urbanization level, for example, rose from 13% in 1952 to 44% in 2008 (Normile 2008) , leading to substantial losses of seminatural habitats in suburban areas. This transformation of the suburban landscape alters the species richness and the composition of the affected regions, with strong implications, especially for plant species conservation (Peng et al. 2004) .
A more subtle threat created by China's new wealth is the vast increase in tourism, with visitor numbers in the last remaining pristine areas growing dramatically in recent years (Han and Ren 2001, Liu et al. 2003) . Because these areas also harbor some of China's most threatened plant resources, conflicts between tourism and nature conservation are commonplace (SEPA 2007) , with tourism generally being favored by the local governments. The combined effects of the development of tourism infrastructure and the trampling of and collection of natural resources for sale to tourists therefore pose further important risks for rare and threatened plant species (López-Pujol et al. 2006) . As Han and Ren (2001) pointed out, a possible solution to this inherent threat is the development of sustainable ecotourism. However, such a move would require substantial improvements in staff training and resource provision, as well as a clear set of guidelines for the sustainable management and conservation of the natural resources within protected areas.
China's protected areas
The threats facing pristine habitats despite their strict legal protection are indicative of further significant shortcomings in China's protected-area system. With the exception of post-1992 national nature reserves, basic data on, for example, the number of species inhabiting protected areas, their population sizes, and their distribution is widely lacking. Full inventories of plant resources have been carried out in less than half of China's 2395 nature reserves (SEPA 2007) , and the widespread lack of basic knowledge of plant resources makes effective conservation planning virtually impossible. About a third of reserve managers were unsure about even the exact area and extent of their reserves (SEPA 2007) , with many parks existing only on paper (Jim and Xu 2004) . This problem reflects the strong emphasis on creating new reserves, rather than on securing the effective management and resource conservation of existing protected areas. Currently, 40% of all nature reserves lack an administration, whereas 25% are without professional management staff (Han 2000, Han and Ren 2001) . These problems are augmented by poor working conditions, low salaries, and a lack of clear management and conservation focus (Mittermeier et al. 2005 , SEPA 2007 ). Less strictly protected areas, such as scenic spots and forest and wetland parks, face similar problems, which are often further amplified by an even stronger emphasis on the development of tourism at the expense of biological resources.
The spatial distribution of protected areas highlights further problems. The geographic distribution of plant species and endemics in China is highly uneven, with Yunnan and Sichuan Provinces harboring by far the greatest phytodiversity (figures 1 and 2). In contrast, the largest protected areas are located in the underpopulated western areas (figure 2; Cantú-Salazar and Gaston 2010). The four largest nature reserves, in the Tibet (Xizang), Qinghai, and Xinjiang Provinces, already account for 60% of the total area protected in national nature 
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China's international trade started to flourish and urbanization rates increased, invasive species became established and rapidly spread throughout the country (Ding et al. 2008) . These species severely affect the structure and functioning of ecosystems, potentially driving already decimated populations of rare plant species even closer to extinction (Li M and Xu 2005 ). The estimated current annual economic damage caused by invasive species already reaches about US$14.5 billion, or 1.36% of China's gross domestic product (Weber and Li 2008) . It must be assumed that this figure will increase further, because many invasive species are expanding their distribution ranges and new species are being established as a result of the global trade.
Second, future changes in climatic conditions will heavily affect the distribution of many plant resources. Given the current scattering of small nature reserves in the eastern and highly diverse southern regions of China and the lack of migration corridors between reserves, many rare plant species and species with limited distribution ranges and dispersal abilities face a severe threat of extinction.
Seven strategic steps
To successfully safeguard the future of China's plant resources, we therefore suggest the following seven strategic steps:
Step 1. The efficient conservation of Chinese plant resources first of all requires accurate data on the current distribution and threat status of plant species in the country. Presently, even most protected-area administrations are unsure about the status of the resources they are charged with protecting. A vital step to address this situation is a detailed survey of the distribution and population sizes of plant resources throughout China. There are already a number of activities addressing the problem. These include the Flora of China project (http://hua.huh.harvard.edu/china), which is cosupported by the Chinese Academy of Sciences and the National Science Foundation of China. The project was started in 1989, and the resulting series of books (Wu Z-Y and Raven 1990 , Wu Z-Y et al. 1990 reserves. The combined size of all reserves in the 12 western provinces and regions represents 85%, whereas the nature reserves in the Yunnan and Sichuan Provinces account for only 3.4% of China's total protected land area. Protected areas in the eastern regions, China's agricultural and economic heartland, are also small and scattered, whereas the species in this area face the greatest pressure from China's economic development and worsening pollution.
In addition, the reserve network reflects a strong bias toward iconic species and habitats. Of the 120 habitat types regarded as conservation priority habitats in China, 20 do not fall within any of the national nature reserves (SEPA 2007) . Furthermore, in excess of 50 nature reserves have been created for the in situ conservation of the giant panda, whereas many endemic and threatened plant species are located outside any protected area (Zhang Y-B and Ma 2008) . This is especially problematic for plant species with small distribution ranges, such as many orchids, and for wild populations of agricultural plants, which are often highly fragmented and rare ).
Threats of invasive species and climate change
Two emerging threats will also have to be considered in securing the future of Chinese plant resources. First, as (Xue 2005) . These projects need to be sustained and further developed to create a solid knowledge platform, with in-depth inventories covering all protected areas, as well as all rare and endangered species.
Step 2. On the basis of the survey results, specific management and monitoring plans for all protected areas and threatened plant species need to be developed and strictly enforced. Monitoring of threatened species needs to include not only in situ activities, but also the development of a more effective warning and monitoring system for illegal trade and further control measures for the export of rare, threatened plant species, such as wild orchids, and rare medicinal plants. Such a system will need to cover airports but also ports and terrestrial borders. Current supervision and management of trade in natural resources that are legally protected is lacking, particularly at marine ports and terrestrial borders (Beyer 2006) . It is also important that such measures are balanced in controlling trade, while still allowing scientific exchange and progress.
A strengthening of control measures is also needed for biological resources entering China-namely, to guard the country against the introduction of invasive plant and animal species, as well as of harmful pathogens. The current lack of sufficient control measures has already created threats to biodiversity (Jiang Z and Xie 2008) and great economic losses to farmers, and has even had direct effects on people's health (Sun et al. 2002) . We therefore call for an integrated, high-level monitoring network using both measures for an effective control of biological material leaving and entering China and regular reports on the status of and threats to natural resources within the country. These should be based on a regular, detailed monitoring scheme conducted throughout the country to assess habitat conditions. Such a survey system would also allow us to obtain vital information on the spread of invasive species and harmful pathogens, which forms a prerequisite for the development of suitable control measures (SEPA 2007) . All of these activities must be accompanied by efficient legislation and management structures, as well as by sufficient funding. Best-practice models need to be developed or identified and implemented throughout China (SEPA 2007) .
Step 3. The strong bias in the spatial distribution of nature reserves must be addressed, and the existing reserve network needs to be adjusted on the basis of the distribution of endemic species, threatened species, and overall phytodiversity. Nature reserves also need to be better connected in order to allow migration in reaction to climate change (Corlett 2009 ). For this network to fulfill its role, supporting nature conservation legislation needs to be enacted and enforced in a timely and effective manner, and in the meantime, a series of practical regulations and technical-planning standards need to be put into force. Furthermore, the current state development plans for nature reserves for the period of 2006-2020 (Xue 2005) needs to be further developed in order to support the construction of such protected-area networks throughout the entire country. The exploitation of resources in protected areas and their use in the tourism trade needs to be strictly regulated and controlled, with sustainable concepts for ecotourism taking precedence over large-scale tourism projects aimed at generating mass tourism. Planning models and guidelines not only for the designation but also for the day-to-day management of nature conservation areas and the monitoring of their resources need to be developed and applied throughout the country.
Apart from nature reserves, a wide range of additional protected areas already exists, including, for example, scenic spots and forest or wetland parks. There are more than 1000 scenic spots and 2000 forest parks distributed throughout China, accounting for more than 1% of the country's land area (Jiang M-K et al. 2006) . Because many of these protected areas are located in regions harboring high levels of phytodiversity, they could complement the nature reserve networks. However, as they are currently regarded primarily as places for human enjoyment and tourism development, a strong shift in perception is needed in order to achieve widespread recognition of their inherent value in biodiversity conservation.
Step 4. Throughout China, economic progress and the well-being of its people are the main driving power behind new developments. The advantages of the protection and sustainable use of natural resources for the common wealth and well-being must therefore be emphasized more clearly, and factors adversely affecting protected areas, such as unsustainable levels of tourism, tourism infrastructure, encroachment, and mining, need to be addressed more coherently to shift priorities from short-term economic gain to long-term resource utilization and protection. Concepts of sustainable ecotourism that provides new income streams to local communities in exchange for a more sustainable utilization of their natural resources need to be adapted to the socioeconomic setting of China (Li W 2004) .
Step 5. Conflicts between the interests of rural communities and nature conservation need to be resolved. With increasing urbanization, most young people are leaving remote rural areas to get a better education or work in the cities (Zhang K-H and Song 2003) . Large sections of the remaining, aging population would welcome a move into modern flats in urban areas if appropriate government incentives were provided. Such developments would greatly decrease the pressure on overexploited natural resources in the wider Forum vicinity of the numerous scattered rural villages and would concentrate anthropogenic pressure mainly in fewer, larger cities. Government programs addressing this issue have already been started-for example, by the government's encouragement of and paying for the transformation of farmland areas into forest or grassland ecosystems (Li W 2004) or by current resettlement plans for the rural populations living in remote villages in Jilin Province in areas near the Russian border (Feng and Xia 2007) . It needs to be acknowledged that urbanization itself creates a wealth of problems-for example, increased pollution levels, the spreading of urbanized areas, and the creation of areas of high concentrations of invasive species (McKinney 2002) . Nevertheless, it is worth mentioning that Chinese cities tend to concentrate their populations strongly within the city centers (Zhu and Lin 2004) , limiting the urban sprawl typical of many cities-for example, in the United States. Furthermore, a large number of exotic plant species are already commonly grown in Chinese rural villages (Sang 2003 , Wan et al. 2009 ), which leaves numerous sites from which these species could easily establish themselves as invaders in highly sensitive natural habitats.
In our view, the advantages of a planned and steered increase in urbanization aimed at the abandonment of remote rural villages in ecologically sensitive areas will therefore outweigh the potential problems. Nonetheless, the environmental impact of such measures needs to be minimized, and advances in sustainable urban planning (Zhu and Lin 2004) should be strongly encouraged in the respective initiatives. Furthermore, it is important to increase the awareness and appreciation within the remaining rural population of more sustainable levels of natural resource use. This requires an increased emphasis on environmental education, aimed particularly at the older people typically inhabiting the remote rural settlements.
Step 6. Temporary ex situ protection of very rare and threatened species should also be considered, and botanical gardens should be strongly encouraged to develop the necessary infrastructure and scientific skills for a stronger emphasis on preserving China's phytodiversity. There are already more than 140 botanical gardens distributed throughout China (Xue 2005) . Unfortunately, their current contribution to the preservation of China's phytodiversity is limited, because only a relatively small proportion of threatened and rare species are currently cultivated in botanical gardens. Most of the botanical gardens are also located outside of phytodiversity hotspots and only cover small areas, which further limits their ability to serve as temporary refuges for China's threatened phytodiversity (López-Pujol et al. 2006) . Some protected areas also harbor small botanical gardens or collections as showcases of their plant resources, with plants on display often collected from the wild and cultivated under unsuitable conditions, so that they wilt and have to be replaced regularly with additional wild specimens (SEPA 2007) . Such practices obviously have to be strongly discouraged. A long-term strategy for plant conservation in botanical gardens is required, including the creation or extension of four to six large botanical gardens and arboretums in different climatic regions of China with a clear focus on the ex situ conservation of China's phytodiversity (Chen et al. 2009 ).
Step 7. Overall, there is a strong need for enhanced funding, training, and capacity building in traditional taxonomy, experimental ecosystem laboratories, and ecosystem management. These skills are of great importance to provide the specialist knowledge needed for conservation work at all levels (Li W 2004 , López-Pujol et al. 2006 .
